Electricity is the common need for all people in this world. Malaysia as a developing country also cannot escape from this responsibility in order to supply electricity to the citizen. Rural areas give big challenges to the government to supply electricity due to geography condition. As a result the cost to setup and provide electricity to rural area is relatively high. Renewable energy is the best solution can be offer to the rural areas. Exploitation of this technology can give hope to the people that life in rural areas to have electricity. Electricity plays the most important factor in modern civilizations. In this paper, the analysis and design of hybrid system will be proposed as a solution to this problem. An economy analysis will be presented and the way of managing this energy will be explain. This technology can show the potential of renewable energy in Malaysia.
Introduction
Energy plays an important thing for human civilizations. Now days, energy is the same important as a water and food. Energy is the key factor of the development in all sectors. Government has set the supplying electricity is the main agenda to all citizen. Malaysia is one of the countries that still have wide area of tropical forest.
Inside this forest, many Malaysian origin and natives live as usual and populate. Some of them have been benefitted from the government electricity distribution planning. However, there is another that lived very far from the population area which is difficult and costly to distribute the electricity from the power grid. These rural areas must be planned with alternative solution in supplying electricity.
The obvious obstacle in providing electricity in these areas is a high cost involved in the installation and maintenance (far from grid system and has extreme geographical condition) as compared with the capacity of customer usage. Figure 1 is the map of Malaysia. Malaysia consists of Peninsular Malaysia, Sabah and Sarawak. In Malaysia, the major problem to provide electricity accrues at Sabah and Sarawak. This happened due to the extreme geographical condition and huge tropical forest. At present, generator is the best choice to provide electricity at rural areas. This technology not just gives impact to the environment but it has a major problem such as problem of fuel supplier and cost of maintenance. Solar photovoltaic is the technology can be implemented to provide electricity at rural areas.
A DESIGN AND ECONOMIC ANALYSIS OF LOCAL HYBRID
The standalone solar photovoltaic has limitation to provide the electricity due to the constraints factor and weather situations. This paper will propose a hybrid system in order to solve the problem. The storage and solar standalone system can be costly at initial setup but it gives benefit for long term condition. The proposed hybrid system would be cost effectiveness. The economy analysis will be discussed and presented. The analysis will focus on initial investment, return investment and the way of managing the electricity.
of hybrid system suitable at Malaysia

Concept
Hybrid system consists of several sources combine together to generate electricity. This system can be fully renewable energy or mix of source for example solar photovoltaic + wind turbine, solar photovoltaic + generator + storage system and etc). This hybrid system is the best solution to be implementing in rural areas at Malaysia. Right now generator was used to support all activities but this type of technology has a lot of disadvantages. A number of PV solar can be mounted at one place and local grid will connect to another house to supply electricity. This type of design can minimize the initial cost. Hybrid system that consists of solar photovoltaic, generator and battery are chosen because some of the places have already used the generator to generate electricity.
Generator was used in order to optimize the output and minimize the cost. This type of system is design to optimize the output but the same time generator is use as a backup to the systems. The dependence to the generator will be minimizing. Normally there is 10 to 20 room and long hall in long house and 3 rooms for native house (living room, bedroom and kitchen).
The total energy are need at long house is about 7 to 10 kWh/day for 10 room (15 lamp and 15 stand fan) and 12 to 15 kWh/day for 20 room (30 lamp and 30 stand fan) .
The native houses need about 1 to 3kWh/day (3 lamp and 2 stand fan).The range of 3kWh/day are taken simply because maybe there is addition item that want to add in the house such as television, freeze and etc. The hybrid system must be design respectively as a demand in order to optimize the systems. A numbers of solar PV can be installed 100% in order to support the demand. That means, generator and energy storage will use as a backup to the system.
The design of RE hybrid technology
The proposed of hybrid technology is using the combination of solar PV, generator and battery. These items are setup at one place. From the central, it will supply electricity to other user by using local grid. This concept of design can minimize the initial setup cost (PV mounted cost).The advantage of this kind of design is the consumers do not need to pay the initial setup cost. Figure 3 shows the concept of central RE hybrid systems. Solar PV will be mounted at one place and the consumer will be connected with local grid. A metering device will be attached at each house to indicate the total of energy used.
One monitoring system will be installed at the central in order to monitoring the balance of output supply and user demand. If there is problem at central meaning the central cannot support the user demand, the central can minimize the utilization of user by cut off certain user and continue provide the electricity at critical place. The objective of the monitoring system is to prevent major blackout and failure of equipment. Figure 4 is the block diagram of RE hybrid system. The controller has been developed in order to optimize the system. The objective of this system is to use as maximum possible the renewable energy source to generate electricity. The solar PV system has intermittent due to weather condition as a result the generator and battery is use as a secondary power backup. The control system will control all the flow and make sure solar PV will be the priority to generate electricity.
These design functions are explained detail in flow chart in Figure 5 . The system start by measured the sun radiation. If the sun radiation is enough to support the demand of electricity, the DC supply will converted to AC by using inverter and then supply to the load. When the system detected there is insufficient solar radiation to support demand, the controller will give signal to generator to running and the battery bank will supply the DC supply to inverter in order to convert it to AC.
The system will be function in any weather condition or in any emergency case. This is the main advantages for the system. Battery bank will be charged either by sun radiation or generator. The hybrid system will use mix source to generate electricity the main power will be generate by PV solar and the system will be covered by generator and battery bank if there is unbalance threat between production and demand of electricity.
The economic analysis of a hybrid power generation in the rural area
Malaysia has a lot of potential to develop solar photovoltaic system. The source is free and very friendly to the environments. Malaysia has to unlock the potential in order to get benefit from the solar photovoltaic technology.
Malaysia receives a lot sun radiation each year and it is very suitable for solar photovoltaic system. Since there are place at rural area in Sabah and Sarawak used generator to generate electricity, additional of renewable energy technology combined with existing method is the solution to optimize the output and minimize the utilization of generator. Table 2 shows that estimation of hybrid system cost. Energy range for 6 native houses is 10kWh/day and 30 kWh/day for 3 long houses. The battery bank can supply for 2 day if the sun radiation is not enough. From the FIT tariff (2013) that launched by Malaysia government, Tenaga Nasional Berhad will pays about RM 1.14/kWh. The systems will get the return investment in 5 years for the PV system (10kW, 20kW, 30kW). The battery must be check or change each three years in order to optimize the system. The cost for the maintenance is RM 10800/every 3 year for the battery. Assuming that 30 %( 110day) from total 365 day is raining or bad weather condition; mean that PV panel cannot generate electricity. For the 10kW system, the cost for fuel to generate electricity for 5 hour (110 day) is RM 2475/year (70% of the operation cost came from fossil fuel). RM 743/year (30% is the of operation cost) is cost for maintenance. In the end of 25 year of optimum life cycle for the system (PV panel, inverter), the system can generate about RM 319 136.
Conclusion
The government has a noble vision to provide electricity to all citizens. The economic analysis has been calculated and presented. This proposed system is the improvement of the existing method of the electricity supply at rural area where the generator is used with taking into account the advantage of Malaysia weather that good for PV application. The solar photovoltaic was added to the system in order to optimize the production and minimize the dependent to the generator. Solar photovoltaic is free and not emit C0 2 . Generators are use as a backup in this system. Battery bank was setup in order to solve the problem intermittent of solar photovoltaic. The cost is relatively high but the government responsibility to bring electricity to this citizen cannot be viewed in term of profit. 
